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Abstract  
Background: Preterm birth is the biggest cause of child mortality and morbidity in the UK and although 

we have seen an overall reduction in stillbirth and neonatal mortality in recent years there is still 

significant variation across the UK. PERIPrem, is a care bundle that brings together 11 best-practice 

interventions for mothers and preterm babies. A structured and supportive implementation approach 

using primarily Quality Improvement methodology has been found to significantly increase adherence to 

the whole bundle and its individual interventions.  

Methods: This was a qualitative exploration of the barriers and enablers to implementation and the 

behaviour change techniques used to encourage adherence to the bundle, using semi-structured 

interviews. The COM-B model for behaviour change was used as a framework for the interviews and the 

Theoretical Domains Framework and Behaviour Change Techniques Taxonomy to guide the analysis.  

Results: Across two timepoints, 47 interviews were conducted with 29 staff from Maternity, Obstetrics 

and Neonatology. The data revealed that capability, opportunity, and motivation acted as both barriers 

and enablers to the implementation of the bundle. The qualitative interviews revealed that this was 

achieved through improvements in perinatal team culture, increasing knowledge and skills, having strong 

leadership and access to the right resources. But above all else implementation depended upon having a 

care bundle that was evidence-based and a supportive and credible team. Implementation did not come 

without its challenges; notwithstanding the global pandemic and the effects this had on staff, challenges 

included the complexity and size of the bundle, limited dedicated time and resource, and the impact of 

hierarchical perinatal structures. These findings have provided insights that will advance our 

understanding about the processes that underpin successful implementation of a complex perinatal care 

bundle. 

Conclusions: Several factors interacted to enhance as well as hinder the implementation of this complex 

perinatal care bundle. Over time, adherence to the PERIPrem bundle was enabled by the application of 

theoretically informed behaviour change techniques. To improve future delivery of complex care 

bundles, like PERIPrem, the processes and support provided to aid implementation should reflect on how 

these barriers can be overcome and the enablers enhanced.  

Keywords 
Perinatal; maternity care; pregnancy; preterm birth; theory; model; quality improvement   
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Background 
Preterm birth (before 37+0 weeks of pregnancy) is the single biggest cause of infant mortality [1] and 

newborn brain injury [2] in England. Between 2010 and 2017, the percentage of preterm live births in the 

UK gradually increased from 7% to 8%; however, a recent small decrease to 7.4% in 2020 indicated a 

potential change in this trend [3]. Despite a 32% reduction in stillbirths and a 13% reduction in neonatal 

mortality in England and Wales between 2010 and 2019 [4], there remains significant variation in these 

figures across the country. Data from the National Neonatal Audit Programme Annual Report [5] showed 

that mortality before discharge, or 44 weeks’ post-menstrual age, of very preterm infants admitted for 

neonatal care, varied between 4.3% and 8% in the UK. Although survival rates are improving in preterm 

babies, rates of severe disability have not followed the same trajectory and there is now a growing 

population of children living with neurodisability due to prematurity-related pathology. Research 

indicates that approximately 1 in 10 preterm babies are classified as severely impaired and a further 1 in 

10 moderately impaired, with greater impairment as gestational age decreases [6].  

The NHS Long Term Plan [7] has committed to realising a 50% reduction in stillbirth, maternal mortality, 

neonatal mortality, and serious brain injury by 2025, with an increased focus on preterm mortality. To 

achieve this, novel treatments are currently being trialled with promising results, but there are also 

existing evidence-based interventions that could be implemented with immediate effect [8]. In response, 

the Perinatal Excellence to Reduce Injury in Premature Birth (PERIPrem) project was launched in April 

2020. PERIPrem is a perinatal care bundle designed to reduce mortality and brain injury in premature 

babies. The bundle brings together 11 evidence-based interventions that individually, are associated with 

significant reductions in preterm neonatal mortality and morbidity [8] (Error! Reference source not 

found.). Care bundles have been widely used within the field of perinatal care both in the UK and 

internationally, to reduce infant mortality and morbidity. For example, in 2016 NHS England launched the 

first version of the Savings Babies’ Lives Care Bundle to improve four key areas of antenatal and 
intrapartum care. Implementation of the bundle has improved over time and the reduction in stillbirth 

rates in participating sites exceeded that reported nationally in the same timeframe [9]. This UK initiative 

has subsequently been adapted for implementation in Australia [10]. A complex neonatal care bundle to 

reduce healthcare associated infections in preterm babies, implemented using Quality Improvement (QI) 

methods was found to increase adherence and achieved improvements in neurological outcomes in very 

low birth weight infants [11]. 

[INSERT 

Table 1] 

In addition to the care bundle, the PERIPrem approach supports implementation using (i) QI methodology 

including individualised coaching support to perinatal teams, (ii) funding to backfill two PERIPrem Leads 

(one Neonatal Nurse and one Midwife) (iii) an adaptable toolkit, which includes infographics, links to the 

evidence and checklists, known as the PERIPrem passports and (iv) a series of virtual, regional learning 

events. Analysis of the data from this project has shown that this approach is associated with a significant 

improvement in the delivery of a majority of the 11 bundle interventions, the proportion of interventions 

that a mother and baby received and the proportion of mothers and babies who were fully optimised 

[26]. Further exploration is however needed to understand what enabled behaviour change to take place 

and what may have hindered implementation of the PERIPrem care bundle. 
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Methods 

Aims 
The aim of this project was to understand the barriers and enablers associated with delivery of PERIPrem 

and identify the behaviour change techniques used to increase the uptake of a complex, perinatal care 

bundle.  

Study Design 
This was a qualitative investigation, conducted alongside a quasi-experimental approach to 

understanding intervention effectiveness.  

Setting 
PERIPrem was implemented across a regional perinatal network of 12 acute NHS trusts in the South West 

and West of England, with a total population of approximately 5 million people. 

Participants 
The staff invited to participate in the qualitative interviews were the two PERIPrem Leads (those 

backfilled) from each Trust, any PERIPrem Champions (staff who led elements of the bundle) and the four 

PERIPrem QI coaches.  

Data collection 
Interviews were conducted virtually on two occasions, approximately 6 months apart.  

Data analysis 

Qualitative data 
All interviews were conducted via Microsoft Teams© and then transcribed and anonymised in Otter AI©. 

A three-step framework and thematic analysis was used to analyse the data. The approach used 

evidence-based frameworks for behaviour change, often found to be lacking in maternity care 

implementation research [27]. 

i. Using NVivo 12© [28], framework analysis was used to deductively code the data into the 

domains from the Theoretical Domains Framework (TDF) for behaviour change [29] to identify 

the barriers and enablers to implementing the PERIPrem care bundle. These were then grouped 

by the three components of the COM-B model [30]. The Behaviour Change Technique Taxonomy 

version 1 (BCTTv1) [31] was also used to code the data into the Behaviour Change Techniques 

(BCTs) used within units to aid implementation of the bundle.  

ii. Thematic analysis was then used within each of the TDF domains and BCTs, to create themes and 

labels that represented similar quotes. 

iii. Barriers and enablers were then mapped onto the BCT employed within the project to 

understand how and if the barriers were overcome and how enablers were enhanced [32].  

Parent Involvement 
Unit-level perinatal teams, parent partners and the wider regional clinical community ensured that the 

interventions within the bundle were selected and designed collaboratively and with a regional clinical 

consensus. Parents with a lived experience of preterm birth became part of the steering group and were 

central to the design and delivery of patient-facing resources and events within the PERIPrem project and 

helped to guide the evaluation protocol.  
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Results 
A total of 47 interviews were conducted with 25 PERIPrem Leads and Champions (9 Midwives, 10 

Neonatal Nurses, 4 Obstetricians and 2 Neonatologists) and the four PERIPrem QI coaches. Interviewees 

spoke about what helped or hindered the implementation of the PERIPrem bundle revealing that 

capability, motivation and opportunity all acted as barriers and enablers. Additional file 1 displays each of 

the barriers and enablers with supporting quotes.   

Capability 

Psychological capability 
Participant accounts demonstrated that knowledge and confidence in delivering the bundle interventions 

were inter-related and effected an individual’s capability and motivation to implement PERIPrem. Early 

interviews indicated that a lack of awareness of the bundle, its potential benefits and the procedural 

knowledge needed to undertake the inteventions acted as barriers to implementation. Particularly for 

more junior or less experienced members of the team, who were unsure about optimal timings and the 

benefits to preterm babies specifically.  

To enhance staff knowledge, PERIPrem Leads were creative in the ways in which they interacted and 

communicated with staff (Table 2). The most successful interactions and information were simple, 

digestible, and targeted to specific individuals at the appropriate time. Staff were provided with 

instructions on how to perform the interventions, given demonstrations, monitored their own behaviour 

and practiced and rehearsed the interventions.  

Table 2. The techniques used to enhance knowledge, skills, and confidence 

Technique [BCT] Example(s) 

Staff were advised on how to perform each 

of the bundle interventions and QI 

methodology [Instruction on how to perform 

the behaviour] 

Instructions on how to perform QI and the bundle 

interventions were disseminated via a range of 

methods including the materials and resources made 

available through the PERIPrem project and events, 

locally developed guidelines, and the education and 

training given by the PERIPrem Leads.   

Staff were shown how to perform 

interventions, either directly or indirectly 

[Demonstration of the behaviour] 

PERIPrem Leads and unit teams were shown examples 

of how their unit and others in the region had 

implemented elements of the bundle. These were 

presented during PERIPrem share and learns, via the 

PERIPrem newsletter and regional events.  

As part of QI, staff monitored their 

adherence to the bundle interventions [self-

monitoring of behaviour] 

The PERIPrem team provided monthly personalised 

visualisations of their data over time to each of the 

units and this information was then disseminated to 

unit staff via posters and training sessions. Staff also 

used the PERIPrem data collection tools to self-

monitor. The data was used to problem solve (see 

Table 6), with data continually monitored as part of QI 

PDSA cycles.  

Staff were prompted to rehearse 

performance of certain interventions 

[practice and rehearsal] 

Simulations were used across units to enable staff to 

practice optimal cord management and 

thermoregulation. To increase staff’s skills, 
confidence, and habit formation in a safe 

environment.  
QI – quality improvement; PDSA – plan, do, study, act 

Staff memory, attention and decision processing also played a role. PERIPrem Leads and QI coaches 

highlighted the complexity and size of the bundle and the reality of being able to address all interventions 
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at once. Those elements that were simpler and required less multidisciplinary working were often easier 

to implement. The challenges of keeping PERIPrem at the forefront of people’s minds was also 
constrained by the mental and emotional capacity of staff. The project asked staff to welcome more 

change in a time when resilience was low, due to both chronic staffing issues and the wider context of 

the COVID-19 pandemic. This meant that PERIPrem Leads had to think more creatively about how they 

could encourage implementation in a manageable way. Consequently, strategically placed cues were 

used extensively in all units to prompt delivery and PERIPrem Leads were encouraged to break the 

bundle down to make implementation more manageable (Table 3).  

Table 3. Techniques to overcome barriers related to memory, attention, and decision processes 

Technique [BCT] Example(s) 

Environmental and social stimuli were 

introduced to the unit to prompt 

performance of the bundle interventions 

[Prompts and cues] 

• PERIPrem passports, infographics and stickers 

were used and PERIPrem display boards were 

introduced. 

• Bundle interventions were added to pre-existing 

checklists (e.g., WHO-SCC [33]). 

• Magnets were used on the delivery suite board to 

indicate a baby of <34 weeks gestation. 

• PERIPrem Leads and PERIPrem Champions were 

present on the ward reminding and supporting 

staff. 

PERIPrem Leads described breaking the 

bundle down into interventions that were 

easier to introduce and those that were more 

complex [graded task] 

Units decided on which interventions to address by 

assessing each element according to their current 

level of delivery, its perceived complexity and 

applicability in their context.  
WHO-SCC – World Health Organisation Safe Childbirth Checklist  

Motivation 

Reflective motivation 
Beliefs about the consequences of implementing the bundle and strength of the evidence was a 

significant motivator. Once staff were aware of the benefits of each bundle interventions for preterm 

babies specifically and the potential impact of delivering the interventions together in a bundle, 

PERIPrem Leads felt that overall, it was easy to gain buy-in from the team. The credibility with which the 

PERIPrem brand was viewed was largely due to the confidence staff had in this evidence; this contributed 

towards PERIPrem becoming a trusted brand with its own identity. The logo became instantly identifiable 

and acted as a prompt and reminder about the bundle; this was felt to be particularly important given its 

size and complexity. Its structure as a regional programme, endorsed and supported by the South West 

Neonatal Operational Delivery Network (SW ODN) also gave it further credibility and influence, along 

with endorsement from the Neonatal Nurse Association (NNA).   

PERIPrem Leads described having a common purpose to improve outcomes for mothers and babies and 

how this motivated staff to come together and implement the bundle. Bringing information and 

education to life by publishing parent stories was hugely impactful and brought to life the longer-term 

benefits of care bundle and the impact it had not only on the baby, but the whole family.  

There was however resistance to some elements of the bundle, particularly from more senior staff, which 

led to interventions not being delivered or a lengthier time to implementation whilst gaining unit 

consensus. This was multifactorial but reasons included: scepticism concerning the evidence-base, the 

risk/benefits of implementation in specific patient groups and concern about negative outcomes. There 

was recognition that certain professional groups, and those more senior in positions, were often more 

risk-adverse and needed to be very secure in the benefits before introducing a new practice or changing 

an existing practice.  
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Reflective motivation was enhanced by providing information about the consequences of implementing 

the bundle (Table 4), self-monitoring (Table 2), problem-solving and behavioural experiments (Table 4) 

which enabled staff to see the impact of their changes and review the barriers and enablers to 

implementation. Celebrating success reinforced motivation and encouraged future implementation, 

fostering a sense of pride within teams.  

Table 4. Techniques used to address reflective motivation 

Technique [BCT] Example(s) 

Written, verbal and visual information was 

provided to PERIPrem Leads and unit staff 

about the health benefits of each element of 

the bundle [Information about health 

consequences] 

All PERIPrem resources and events stressed the 

evidence base for each of the interventions, this 

information then filtered down to unit staff through 

locally developed guidelines, education and training 

events, resources, and materials.  

Units used their data to analyse the factors 

influencing the behaviour and generate and 

select strategies to overcome the barriers 

and/or increase the enablers [problem 

solving] 

As part of PDSA cycles, PERIPrem Leads worked with 

the unit staff to review past data and understand 

barriers and enablers. In some cases, this was 

facilitated by full case reviews of all affected babies, 

more achievable in smaller units with fewer babies 

meeting the PERIPrem criteria.  

PERIPrem Leads identified and tested 

hypotheses about implementing the 

PERIPrem bundle by collecting and 

interpreting data [behavioural experiments] 

As QI was at the core of the PERIPrem approach, 

PERIPrem Leads were continuously conducting tests of 

change across the bundle elements, using data to 

drive their decision making.  

Positive reinforcement was provided when 

effort and progress was made towards 

performing an intervention [social reward] 

The PERIPrem team and PERIPrem Leads made 

significant effort to celebrate the accomplishments of 

the units and staff throughout the project.  

 
QI – quality improvement; PDSA – plan, do, study, act 

Opportunity 

Physical Opportunity 
All PERIPrem Leads used and valued the PERIPrem toolkit. The infographics acted as prompts and cues 

within the unit and were a source of information and communication within the wider unit teams. 

Although all trusts downloaded the passports, use was mixed with some units implementing them more 

extensively, particularly the staff-facing passport. Those that did were often those who were undertaking 

more extensive case reviews, which incentivised staff to use and complete them. The adaptability of the 

materials encouraged their use. All 12 trusts received a £500 grant, which was used to purchase chosen 

resources or equipment, which was assisted by senior staff who helped teams to navigate NHS 

bureaucratic procurement processes. This equipment was integral to many interventions being 

implemented and when absent, hindered staff’s ability to deliver the bundle element, such as optimal 

cord management.  

Interviewees spoke about the impact of the pandemic, describing it as both a barrier and enabler. 

Although interviewees felt that online events limited their ability to network and learn from others, it did 

allow for more staff from more remote units to attend. Barriers, however, included: limited education 

and training events, limited simulations due to restrictions on group gatherings, restricted personal 

protective equipment, and fewer opportunities for networking and opportunistic meetings. Staffing was 

also affected by those resigning because of international staff returning home and those closer to 

retirement feeling vulnerable, putting further pressure on services already affected by insufficient 

staffing levels.  
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The type and size of the unit were also viewed as an important factor in being able to deliver PERIPrem, 

acting as both an enabler and barrier across capability, motivation, and opportunity. PERIPrem Leads in 

smaller units with fewer staff described delivery of PERIPrem as being easier because they were able to 

educate and train staff quickly and easily. This ensured that there was always someone on a shift that had 

received the PERIPrem training and could offer guidance and support to ensure the interventions were 

delivered. Smaller units also meant fewer eligible mothers and babies, which enabled more consistent 

case reviews when interventions weren’t delivered. Participants’ accounts described being able to review 

all eligible babies on a case-by-case basis, understand why an intervention wasn’t delivered and put in 
place steps to improve subsequent practice. However, fewer babies also meant that implementation of 

the bundle was less frequently enacted, hindering staff’s ability to develop their skills and confidence and 
create habits; it also gave them fewer opportunities to test their change ideas. This led to 

implementation of more regular staff training and reminders to ensure staff were prepared. 

Interviewees valued the enabling effects of the financial support to backfill their time, without which they 

felt the project would have been “impossible” and Trusts would not have been as supportive. Despite 

this, a majority of the PERIPrem Leads described the reality of having to juggle PERIPrem alongside their 

other clinical and non-clinical duties. Protecting their time was a struggle, with interviewees all having to 

prioritise clinical work or other projects at some point in the PERIPrem journey. These challenges 

highlighted the importance of selecting the right PERIPrem Leads. In most units, the role was filled by 

members of the team that could not be truly “backfilled”. There was however a mixed view on how the 
backfill hours could be best used and how leadership for the project should be delegated. Some felt that 

it was more appropriate for a more senior member of staff who had credibility and authority to take the 

role, whilst others felt that it would be more appropriate for someone more present and “on the ground” 

who had the opportunity to interact and influence staff to take the lead. Qualities such as enthusiasm for 

the project, a change mindset and strong leadership skills were felt to be important to those in the role. 

In many trusts this was overcome by having PERIPrem Champions, additional members of staff who took 

a lead on specific interventions. This broadened the PERIPrem core team, to spread the workload and 

encourage broader awareness and engagement with the project across all specialities. These PERIPrem 

Champions ranged from senior clinical experts through to more junior members of staff who were 

empowered to speak out, remind and encourage implementation of the bundle or a specific element. 

Being able to allocate the backfilled hours to consultants could have strengthened this further, but 

equally could have been met with the same workload barriers.      

In Trusts where there was a pre-existing QI culture and a desire to embed new practice and change, 

implementation was easier. Those with active hospital QI teams were able to access additional support 

and training for the project. Embracing QI and having a change mindset was therefore important not only 

at an individual PERIPrem Lead level, but also at a team level. Part of the QI coaching model for PERIPrem 

was about embracing change, having a growth mindset and being creative. By supporting units to be 

open to this way of thinking this laid the foundations for greater success. Enthusiasm for the project 

correlated with how engaged units were in the project and QI coaching. 

To address the physical environmental barriers to delivery, objects were added to the environment to 

ensure certain interventions could be performed (Table 5). These resources and equipment were in some 

cases funded through the PERIPrem project, but in many cases were innovations developed by the teams 

themselves.  

Table 5. Technique used to enhance physical opportunity 

Technique [BCT] Example(s) 

PERIPrem Leads described adding equipment 

and materials to the physical environment to 

facilitate performance of the interventions 

• Optimising place of birth – creating a list of 

telephone numbers for the regional neonatal and 

obstetrics units and securing funding for 
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[adding objective to the physical 

environment] 

quantitative fFN across the region thanks to 

Hologic© 

• EBM – creating breast milk packs contain 1ml 

syringes, date stickers, a leaflet for mother and 

bonding squares 

• Optimising place of birth and steroids – 

introduction of the QUiPP app; a decision support 

tool that uses medical history, quantitative fFN 

and cervical length to give an individualised score 

for the risk of having a spontaneous preterm 

delivery 

• All intervention – grab boxes, containing vital 

equipment and information 
fFn – fetal fibronectin; EBM – early breast milk 

Social Opportunity 
The support of divisional level senior leadership played an important role in the implementation of 

PERIPrem. Units in which PERIPrem was supported and endorsed, implementation of the project and 

bundle was easier. Senior leadership empowered PERIPrem Leads to make changes, without stifling their 

creativity and some ensured time was protected. There were however mixed views on wider Trust 

awareness and approval, partly due to their need to prioritise the pandemic. A lack of obstruction at 

Trust level was taken as support for the project.  

There was considerable focus on the importance of multidisciplinary working and communication to 

achieve implementation of the bundle. All interviewees spoke about how PERIPrem had brought the 

maternity and neonatal specialities together both within Trusts and at a regional level. Rather than 

working in silos, participants’ accounts depicted a move towards greater collaboration because of 

PERIPrem and an improved perinatal team culture. In teams where perinatal team culture was working 

well, staff felt psychologically safe to speak up and challenge when interventions were not being 

implemented. However, although significant improvements in teamwork and communication were 

described, PERIPrem Leads did acknowledge that these changes were in their infancy and work needed to 

continue to build the perinatal team. The hierarchical structures within perinatal services were viewed as 

a particular barrier to achieving this. Interviewees described a range of approaches that improved team 

working and communication. Development and approval of local guidelines were described as the first 

step in gaining broader agreement and buy-in for the bundle interventions. This process became the 

prompt for deeper multidisciplinary working and communication. Co-location of neonatal and midwifery 

units not only made tasks like the transfer of breast milk easier, but it also enabled PERIPrem Leads and 

Champions to be more present on the ward acting as a bridge between units. Bringing staff together 

physically, through co-location and joint education, training and simulation brought teams together and 

began the process of reducing hierarchical gradients.  

As well as the benefits of internal teamwork and communication, regional working played an important 

role in implementing the bundle, acting as both a motivator and an opportunity to compare results and 

practices with others. PERIPrem Share & Learn sessions, weekly newsletters and events became 

opportunities for “borrowing ideas” and celebrating successes for others to learn from. Hearing from 

units that were similar in size and type was particularly valuable.  

Motivation to implement the bundle was also enhanced by PERIPrem Leads ensuring that all staff had the 

opportunity and permission to engage in the process and suggest change ideas. This co-production gave 

staff a sense of ownership and the belief that they had the power and control to create change, giving 

them pride in their achievements. A similar approach was taken by the QI coaches, who recognised that 
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their relationship with PERIPrem Leads, and teams needed to be facilitative rather than paternalistic to 

ensure meaningful engagement and sustainability.  

Social opportunities were enhanced through extensive social support, being a credible source of 

information and advice, as well as providing opportunities for social comparison and learning between 

trusts (Table 6).  

Table 6. Techniques used to improve social opportunity 

Technique [BCT]  Example(s) 

PERIPrem Leads spoke about the encouragement 

and advice given by key members of the PERIPrem 

team [social support] 

PERIPrem Leads were supported by the 

PERIPrem team and in particular QI coaches, via 

PERIPrem events and coaching support.  

A range of verbal and visual communication was 

provided by credible people in favour of the 

PERIPrem approach [credible source] 

The PERIPrem team and QI coaches, 

accompanied by specialists in perinatal care 

endorsed the bundle and evidence base 

throughout the project and particularly during 

the Share & Learn sessions. The bundle was also 

endorsed by the SW ODN and NNA. 

PERIPrem Leads and QI coaches described the 

benefits of comparing practice, performance and 

learning between units [social comparison] 

The PERIPrem newsletters, Share & Learn 

sessions and celebratory events provided units 

with the opportunity to share their current 

practice and data. This allowed units to compare 

themselves to other similar units within the 

region and share learning.  
QI – quality improvement; SW ODN - South West Operational Delivery Network, NNA – Neonatal Nurse Association 

Discussion 
Whilst the elements of a care bundle formalise what should be delivered, their success is directly 

influenced by the processes used to support implementation. This project aimed to identify the barriers 

and enablers associated with delivery of the PERIPrem care bundle and the Behaviour Change Techniques 

(BCTs) used within units to increase uptake. PERIPrem is a multi-layered, complex intervention and 

interviewees revealed that capability, motivation, and opportunity acted as barriers and enablers to 

implementation. Factors that reflect the mechanisms that are important for safety within maternity units 

specifically [34].   

The psychological capabilities required to implement the bundle were the building blocks on which 

implementation was realised. Procedural knowledge and skills were improved through tailored training 

and education, and regional PERIPrem events. Clinical practice provided a rich environment in which 

learning was possible. PERIPrem Leads created teachable moments in busy clinical environments, and 

when restrictions allowed, held simulation training. Innovative methods like WhatsApp groups were used 

to communicate in an efficient, unobtrusive, and portable way [35], and Tea Trolley Training was a cheap 

alternative to formal training courses, having been successful used in other clinical areas [36, 37]. These 

moments also enabled Leads to strengthen the messaging around the evidence base. Beliefs about the 

consequences of your actions are frequently reported as enablers to changing healthcare professional 

practice [38, 39] and in this project, awareness of and a belief in the strength of the evidence, played an 

important role in implementing PERIPrem. Staff were confident in the benefits of the bundle and 

PERIPrem Leads used both data and patient stories to achieve this. Endorsement for the PERIPrem 

project and QI from senior clinical staff, and a lack of barriers posed by Trusts, encouraged 

implementation. Research suggests that senior support is critical to front-line staff being able to marshal 

the resources required to spread change and managers who facilitate QI without micromanaging are 

highly valued [40].  



 

10 

At the core of the PERIPrem approach was the Model for Improvement method of QI. PERIPrem Leads 

approached QI in a flexible way, dipping in and out of the methods. PDSA cycles have been linked with 

increased adherence to care bundles [41] and PERIPrem Leads did indicate that behavioural experiments 

were taking place, alongside the monitoring of data for improvement, problem solving and creating 

plans. However, techniques were not necessarily delivered all together or consistently, which reflects 

broader analysis of how QI has been implemented during the COVID-19 pandemic [42]. Despite this 

success was possible.  

The physical resources required to implement PERIPrem were evident, from funding for staffing backfill, 

procuring equipment, having a suitable clinical environment, through to the PERIPrem project resources. 

Central to the PERIPrem approach was the toolkit and all trusts downloaded and adapted these materials 

for their context, using them as visual cues within the units and a source for training and educational 

materials. Previous research has shown that the use of checklists in a practice bundle, decreases the 

chance of using memory to guide practice in emergencies and increases structured communication tools 

to decrease the chance of error [43]; this was certainly true for the PERIPrem clinician-facing passport. 

The regional approach to PERIPrem facilitated by the Share & Learn events was also a valued opportunity 

to compare current practice, learn about alternative methods of implementation, network and celebrate 

the successes of individual units and the region. Staff praised the positive, flexible support they received 

from their QI coach, with many Leads also located in trusts that had a QI mind set with in-house training 

and support. Together with the strong evidence base, these approaches led to PERIPrem being a trusted 

brand that became recognisable to staff in maternity, neonatal and obstetrics unit across the West and 

South West of England. This was further enhanced by the support provided from recognised and 

respected clinicians in the field and its alignment and endorsement from NNA and the SW ODN.  

The funding given to units to backfill was integral to gaining senior leadership and trust approval for the 

project and PERIPrem Leads recognised that without it the work would not have been possible. However, 

the reality of those funds being able to cover the work required for such a substantial project was 

underestimated. The scale and complexity of the project was at times overwhelming and many PERIPrem 

Leads spoke about the need to work additional hours to achieve all that was needed and often the 

backfill never materialised. In units with engagement and support from more senior clinical leaders, 

protected time was however more likely. The PERIPrem Leads were the key to delivering the project and 

achieving success. The selection of who took this role was therefore extremely important, a lead who was 

interested and engaged, and not coerced into the role drove the project forward in a meaningful way. 

Recommendations suggest that QI team leaders need to be willing to get the right people on the team, 

provide the needed resources and open doors when problems arise, they must be willing to deal with 

cross-functional issues and political barriers and guide the team’s goals and priorities so that the team 
can get off to a quick and productive start [44]. In units in which PERIPrem Leads demonstrated at least 

some of these behaviours and beliefs, progress was felt to be more substantial. There wasn’t consensus 
in this evaluation on who would be best placed to take the role of PERIPrem Lead, with some suggesting 

frontline clinical staff rather than more senior clinical leaders. Research, however, indicates that 

implementation and spread of a QI intervention in a real-world setting is best accomplished with the co-

leadership of top-level administrators and front-line champions [42]. It was however clear that bringing 

as many people from as many different specialities and levels into the PERIPrem project and giving them 

key roles in delivery, was integral to successful implementation.  

Perinatal team dynamics and communication played a vital role in the implementation of PERIPrem, 

leading to positive changes in perinatal team culture. The project brought teams who don’t normally 

work alongside each other together physically and psychologically and began the process of developing a 

team identity. PERIPrem Leads and QI coaches described how the team were at the core of delivery and 

many trusts described how a perinatal team culture with shared goals and responsibilities and co-

production enhanced delivery, along with teams with a change mindset. Multidisciplinary engagement 
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and communication were key to many of the interventions being implemented and there were many 

ways in which this was enhanced during PERIPrem including team education, the physical locality of units, 

simulated practice, regional Share & Learn sessions, and co-production. These approaches also began the 

process of dismantling hierarchical structures within units. The data however also highlighted the 

challenges involved when teamwork and communication were not embedded. In units where that 

hierarchy remained, implementation was more challenging with senior members of the team acting as 

barriers to implementation, particularly when there were reservations about the evidence-base. 

Communication failures and poor team functioning have been estimated to be the root cause of 72% and 

55% of sentinel events in obstetrics respectively [45] and one of the key causes is hierarchical 

relationships in maternity services, and the fear of repercussions from colleagues to voice safety concerns 

[46]. The PERIPrem project has shown that an existing positive perinatal team culture can enable delivery 

of a perinatal care bundle and QI methodology, but this needs to be fostered and developed.  

The COVID-19 pandemic did have a broader impact on the delivery of PERIPrem, bringing with it both 

positive and negative consequences. The PERIPrem approach was successfully pivoted early in the 

project’s implementation from face-to-face to virtual events, which benefited Trusts that were more 

remote and enabled a wider range of team members to attend and watch the recordings. Similarly, 

shielding staff members became key members of the PERIPrem team enabling the administrative and 

planning activities to be undertaken whilst engagement of front-line staff was the role of staff present in 

the unit. It however did not come without its challenges. Whilst the virtual engagement and 

communication was viewed positively, it remained as second-best to face-to-face contact, as found with 

other QI projects delivered during the pandemic [42]. For many, virtual learning and engagement meant 

fewer opportunities to share and learn, due to reduced networking opportunities and fewer visits to local 

regional sites. Staffing was also a significant issue, adding further to the already challenging staffing issues 

found within maternity services in particular [47]. For those that remained, resilience and mental capacity 

was a struggle for some, with the demands of a challenging work environment alongside difficult 

personal situations. PERIPrem Leads identified that capacity for change was often low, even within units 

that would normally welcome improvement, and this impacted on them feeling able to ask staff to 

change or engage in QI and implement the bundle. The QI coaching attempted to mediate some of these 

barriers, by supporting the softer behavioural aspects of the project alongside the formal QI technical 

support. These are important considerations given that increased burnout has been found to be 

associated with reduced quality of care and patient outcomes [48]. 

There are two primary limitations that need to be acknowledged and considered when reviewing the 

results of this evaluation. The aim of the project was to explore the implementation of the bundle as a 

whole, but the data suggested that each intervention also had unique barriers and enablers. Further 

exploration of these would enable more tailored BCTs to be implemented to improve adherence to the 

bundle. Implementation of a care bundle requires a change in behaviour for front-line, as well as more 

senior members of staff. The data collected were the views of project leads and were not necessarily all 

those enacting the bundle. To obtain deeper insight into the barriers and enablers to implementation 

their views should also be sought.  

Conclusions 
This article describes a qualitative investigation undertaken as part of a large-scale real-world QI project. 

The PERIPrem approach has already been shown to increase implementation of a bundle of care for 

preterm babies and mothers. These qualitative interviews have revealed that this was achieved through 

improvements in perinatal team culture, increasing knowledge and skills, having strong leadership and 

access to the right resources, but above all else having a care bundle that is evidence-based and a 

supportive and credible PERIPrem team. Implementation did not come without its challenges, 

notwithstanding the global pandemic and the effects this had on staff, challenges included the 



 

12 

complexity and size of the care bundle, limited dedicated time and resource and the impact of 

hierarchical perinatal structures. Together this project has provided evidence-based knowledge that will 

advance our understanding of the processes that underpin successful implementation of a complex, 

perinatal care bundle. 
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Additional file 1 – Barriers and enablers to implementation (COM-B by TDF)  
COM-B TDF Barrier and/or enabler Example quote 

Psychological 

Capability 

Knowledge 

(awareness of the existence of 

something) 

Lack of procedural knowledge of 

bundle and QI  

“If people don't know how [the bundle] can be achieved, they panic at 

it, so it is a lack of knowledge at the minute.” 

Lack of awareness of the benefits of 

the bundle components 

 

Memory attention and 

decision processes 

(ability to retain information, 

focus selectively on aspects of 

the environment and choose 

between two or more 

alternatives) 

PERIPrem care bundle is complex and 

large 

“I think there are some elements which are simpler than others, 
potentially. So, giving steroids, giving magnesium sulphate, giving 

caffeine, they're kind of one-off events. And it's mostly about that 

decision making, they're kind of simpler. I think the more 

complicated, the more people involved in an element” 

The mental capacity of low, due to 

other demands 

“Everyone's resilience buckets are empty. So, their capacity to think 
about improving care is limited, because often it's just a matter of 

surviving and trying to not make mistakes. Rather than go ‘How can 
we get better?’” 

Reflective 

motivation 

Beliefs about consequences 

(acceptance of the truth, 

reality or validity about 

outcomes of a behaviour in a 

given situation) 

Strong, clear and relevant evidence for 

the interventions   

“The one that has stuck in my head since I read it is about the delayed 

cord clamping reducing mortality by a third, which just boggles my 

mind how that is even possible. But because it is when I've then told 

that to other people, they've had the same reaction I had. And 

suddenly it's then sparked that ‘okay, this is a good thing, we should 

do this” 

 

“I think, in general, a lot of healthcare workers of that level, so 
consultants, this is across obstetricians and neonatologists are often 

relatively risk averse when it comes to change, particularly if they 

don't have problems at the moment. Because obviously you don't 

want to introduce something and then everything gets worse, 

because it's lives, we're dealing with, and in this case, very, very little 

lives. But that's not meant as a criticism of anybody. Because, you 

know, if you have that level of responsibility, of course, you're going 

to feel that personally” 

Credibility of the PERIPrem brand “all the resources that have been provided to us have been very, very 

helpful. Because it means that we have a, it sounds really silly, but 
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COM-B TDF Barrier and/or enabler Example quote 

having like a brand essentially, where I can put this thing up, and it's 

something that is recognisable to people. And they go, ‘Oh, that's to 
do with this.’ It ties everything together as well, because there are 
what 11 elements of the care bundle now, it would be very easy 

without that overarching brand for that to be seen as 11 different 

practice changes which have come in at the same time. But being 

able to tie it all together as this is one big quality improvement 

project has, I think, helped people understand the point of it.” 

Goals 

(mental representations of 

outcomes or end states that 

an individual wants to 

achieve) 

PERIPrem had a clear goal and was 

shared by unit staff 

“We have a motivated team I think of people that are interested in 
doing the best by these women and babies.” 

Physical 

Opportunity 

Environmental context and 

resources 

(any circumstance of a 

person’s situation or 
environment that discourages 

or encourages the 

development of skills and 

abilities, independence, social 

competence and adaptive 

behaviour) 

  

  

  

  

  

Access to the PERIPrem resources and 

events 

“all the posters that have come up for each of the different elements. 

I think they're so nicely and clearly written. They're not too wordy, 

and we've displayed them, we've got a PERIPrem board. So, it just 

simply tells you the key facts, simple things that people can actually 

understand. And actually, I did a training session with one of my 

registrars last night and she said ‘this is really simple stuff, but it just 
makes such a difference.’ And it's well presented. So, I think probably 
taking that back to the PERIPrem team that designed the posters that 

support each of the bundle elements, that's been really useful, 

because they're good training materials.” 

Appropriate physical environment  

COVID-19 pandemic  “I don't know whether the Team's meetings are a positive or a 
negative. I think that they make things easier. It's much easier to 

attend because you can find that space, whereas you don't have the 

travel times, especially coming from [a more rural unit], where 

everything is so far away. We don't have to factor in travel time. So, I 

think doing it over Teams has been a bit of a plus, or certainly I think 

so because I don't have to find all the extra time to travel.” 
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COM-B TDF Barrier and/or enabler Example quote 

“Communication is a bit of a challenge at the moment with COVID. 

We can't have big open teaching sessions or groups; everything has 

had to be sort of fairly electronically delivered or on a very small 

basis. That's provided a bit of a hurdle.” 

Size of unit  “We've been quite lucky that our rates haven't been, you know, for a 

bigger unit with lots and lots of babies, I would imagine they'd never 

be able to do it. But we've kind of audited every baby. And then if it 

hasn't been, we've gone back and done feedback or spoke to the 

individual and explored why. And then we've kind of addressed it at 

that point. And that just I think lots of those little conversations has 

helped drive the change with the people on the shop floor.” 

 

“Yeah. Yeah. So [having fewer eligible babies] in itself, I think is quite 

a challenge because you're reminding people constantly ‘remember 
PERIPrem. I know we've had no babies, but we're still playing this 

game, and we're in it for the long haul, so please don't forget it.’” 

Limited protected time  “And with ridiculous workload, it stops you doing it. It doesn't hit the 
top 10 of things I have to do in a day. It never actually gets in that top 

list.” 

Appropriate PERIPrem leadership “But in terms of what helps PERIPrem have success in the centre 

tends to have been the people who they have put onto the PERIPrem 

team. And if people actually kind of really wanted to do it, then 

they've made it happen. Whereas if people have had real problems 

recruiting into the roles, and then you kind of get someone who 

probably didn't really want to do it, then they've not done as well.” 

 

“I think with individual consultants taking a lead on a certain area, so 
with delayed cord clamping, for example, one of our paediatric 

consultants not particularly involved in PERIPrem took that forward 

as an individual project. And so, having someone drive that individual 

project was really good, because they weren't kind of distracted by 
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the other nine, they were just doing that thing themselves. And so 

that that worked quite well.” 

Change mindset at a team and trust 

level 

“So, the trust as a whole uses QI a lot. So anytime anyone says 

anything about QI everyone's like ‘okay, what are we doing now?’ 
They just jump on board. It's really, really good.” 

Social 

Opportunity 

Social influences 

(those interpersonal 

processes that can cause 

individuals to change their 

thoughts, feelings, or 

behaviours) 

  

  

Senior leadership and trust 

endorsement 

“I certainly felt very supportive within our division … I think people 
have been really encouraged and really encouraging with the project. 

In terms of the trust, it’s not that they have been unsupportive, I just 
haven't had massive input from them. Like, I'm sure they know that 

it's going on because I've told them, and the trust quality 

improvement team who supervise the projects overall know that it is 

happening. But there hasn't been much input either way at a trust 

level. I feel like it's been very divisional, but certainly within women's 

and children's health, we felt very supported to do it.” 

Team collaboration and 

communication 

“there has been significantly more collaborative working, 
paediatricians scrubbing in at the table, taking responsibility for the 

risk of resus at the bedside or on the theatre table, which then takes 

the pressure off the obstetrician, the obstetrician doesn't have to 

make a judgement call on is this baby okay to have delayed cord 

clamping for a minute or not. And actually, that's worked really well. 

Everyone's engaged. It's good. Again, it's good collaborative 

working.” 

 

“Definitely more communication. And I think because it’s out there, 
people are not afraid to speak up about it either.” 

Regional learning and sharing “it's really helpful to hear what everybody else is doing and to learn 
from what everyone else is doing. So, collaboration across the entire 

South West is fantastic. I just think it is really valuable” 

Co-production with staff “It's about making people feel involved, isn't it? So, if they don't feel 
involved with something, they're much less partial to being so 

engaged. So, I've definitely put things out for people to come forward 
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with their ideas on the bundle, and if they have any, and how it can 

be improved, or what they'd like to see or what can happen.”  
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Table 1. Evidence-base for the PERIPrem care bundle 

ELEMENT DESCRIPTION OPTIMAL 

TIMING 

EVIDENCE 

Place of birth Babies <27+0 weeks 

gestation (<28+0 weeks 

multiples) or <800g who 

are born in a tertiary 

NICU 

n/a Extremely pre-term babies 

born in a non-tertiary unit are 

2.3 times more likely to 

develop severe brain injury 

and 1.3 times more likely to 

die whether transported or 

not compared to controls [12] 

Antenatal steroids Mothers who give birth at 

<34 weeks gestation 

receive at least one dose 

of antenatal steroids 

2 doses 12-24hrs 

apart, >24hr and 

<7days prior to 

birth 

Reduces the risk of neonatal 

death by 31%, NEC by 50% 

and grade 3-4 IVH by 45% [13] 

Magnesium sulphate Mothers who give birth at 

<30 weeks gestation 

receive antenatal 

magnesium sulphate 

>4hrs and 

<24hrs prior to 

birth 

Reduces the risk of cerebral 

palsy by 32% [14] 

Intrapartum 

antibiotics 

Mothers who are in 

active labour at any point 

prior to delivery receive 

intrapartum antibiotics 

At least 4hrs 

prior to birth 

Reduces risk of neonatal GBS 

sepsis in GBS colonised 

women by 86% [15] 

 

Reduces the risk of delivering 

within 48hrs by 29% and 

within a week by 21% and 

abnormal neonatal cranial 

ultrasound by 19% [16] 

Optimal cord 

management 

Babies born at <34 weeks 

gestation have their cord 

clamped 

At or after one 

minute of birth 

Reduces mortality by 32% 

compared to early cord 

clamping [17] 

Thermoregulation Babies born at <34 weeks 

gestation have a 

normothermic 

temperature (36.5-

37.5oc) 

Within 1hr of 

admission to the 

neonatal unit 

28% increase in mortality per 

1oc decrease in body 

temperature [18] 

 

Moderate hypothermia 

associated with higher odds 

of IVH (OR 1.3) and death 

(OR 1.5) compared to a 

normothermic temperature 

[19]  

Ventilation Babies born at <34 weeks 

gestation who need 

invasive ventilation are 

given volume targeted 

ventilation in 

combination with 

synchronised ventilation 

as the primary mode of 

respiratory support 

At birth Reduces death or BPD by 27% 

and IVH (Grade 3-4) by 47% 

compared to PLV modes [20] 
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ELEMENT DESCRIPTION OPTIMAL 

TIMING 

EVIDENCE 

Caffeine Babies born at <30 weeks 

gestation and/or <1500g 

receive caffeine therapy 

Within first 

24hrs of life 

The odds of death or BPD 

decrease by 19% [21]. The 

odds of significant 

neurodevelopmental 

impairment decrease by 32% 

when caffeine is received 

within 2 days of birth [22] 

Early breast milk Babies born at <34 weeks 

gestation receive 1st 

MBM 

Within first 6hrs 

of life 

Reduces the risk of NEC by 

38% compared to formula 

[23] 

Multi strain 

probiotics 

Babies born at <32 weeks 

gestation and/or <1500g 

are started on multi 

strain probiotic 

Within first 

24hrs of life 

The odds of death are 44% 

less and the odds of 

developing NEC are between 

45-69% less when receiving 

probiotics compared to a 

placebo [24] 

Prophylactic 

hydrocortisone 

Babies born at <28 weeks 

gestation are started on 

hydrocortisone 

Within first 

24hrs of life 

The odds of survival without 

BPD significantly increase by 

45% and the odds of death 

before discharge reduce by 

30% [25] 

NEC - necrotising enterocolitis; NICU - Neonatal Intensive Care Unit; MBM - maternal breast milk; IVH - Intraventricular 

haemorrhage; GBS - Group B streptococcal; OR – odds ratio; BPD - bronchopulmonary dysplasia; PLV – pressure-limited 

ventilation 

 

 


